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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 

1 1/20/07 has been entered. 

Response to Amendment 

2. The amendment was received on 1 1/20/07. Claims 1-28 are pending. 

Response to Arguments 

3. Applicant's arguments, see amendment, page 1 1 , line 14-1 8 filed 1 1/20/07, with 
respect to "Ortyn... fails to disclose... the combined gradient and smoothing operator are 
carried out in one pass" have been fully considered and are persuasive. The rejection 
of claims 1-28 has been withdrawn. However, upon further consideration, a new 
ground(s) of rejection is made in view of Chen et al. (US Patent 5,710,829). 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1,2,8,10-12,15,17,18,22,23,25 and 27 are rejected under 35 
U.S.C. 102(e) as being anticipated by Chen (US Patent 5,710,829). 

Regarding claim 1 , Chen discloses a method of autofocus of an optical 
instrument for viewing an object and having an auto-focusing mechanism, comprising 
the steps of: 

step 1: acquiring a first digital image (corresponding to fig. 12, num. 50) of the 
object through the optical instrument, the first digital image comprising a plurality of 
pixels having pixel values; 
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step 2: applying a digital gradient filter (fig. 1 ,num. 30) to at least some of the 
pixel values of the first digital image to obtain a focus score (fig. 5,num. 51) for the first 
digital image; the digital gradient filter (fig. 1,nu,. 30) comprising (as shown in fig. 
5, numerals 50-56) a combined gradient (fig. 5,num. 51 obtains a "focus gradient" in col. 
7, line 49) and smoothing (fig. 5, num. 52) operator that carries out both gradient and 
smoothing operations in one pass (as shown by the structure of fig. 5 that is a pipeline 
structure that does repeat operations or go back to numeral 50 from numeral 56; further 
evidence of the claimed "one pass" is shown in fig 12, numerals 50-202 that shows a 
parallel pipeline structure that does not repeat operation or go back to numeral 50 from 
numeral 202) ; wherein the smoothing operation has a settable spatial extent (by 
u assign[ing]" in col. 7, line 66 a pixel to "one block" in col. 7, line 66 or a plurality or 
"overlapping]" in col. 7, line 67 blocks). 

Regarding claim 2, Chen discloses the method of claim 1 , wherein the spatial 
extent of the smoothing function is manually (corresponding to an implied user that 
"preferably" in col. 7, line 65 sets the block size) and/or electronically settable. 

Regarding claim 8, Chen discloses the method according to claim 1, wherein the 
digital filtering function combined gradient and smoothing operator is a one or two (as 
indicated by the 2-D image in fig. 7)-dimensional function. 

Regarding claim 10, Chen discloses the method according to claim 1, further 
comprising the step of selecting (as discussed above in claim 1 with respect to 
"assigning a pixel") the spatial extent of the smoothing operation . 
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Claims 11,12,18,22,23 are rejected the same as claims 1,2,8,1,2. Thus, 
argument similar to that presented above for claims 1 ,2,8,1 ,2 of a method is equally 
applicable to claims 1 1 , 1 2, 1 8,22,23 of an instrument or mechanism. 

Regarding claim 15, Chen discloses the optical instrument according to claim 11, 
the instrument being further adapted for determining from a plurality of focus scores for 
a plurality of images (corresponding to "The focus of each block is measured" in col. 7, 
lines 47,48) a focus position (or "foreground" in col. 7, line 59) for the object. 

Regarding claim 17, Chen discloses the optical instrument according to claim 15, 
the instrument being adapted to determine for each image a plurality of focus scores 
using a plurality of spatial extents (corresponding to "The focus of each block is 
measured" in col. 7, lines 47,48) for the combined gradient and smoothing operator . 

Claim 25 is rejected the same as claim 8. Thus, argument similar to that 
presented above for claim 8 is equally applicable to claim 25. 

Claim 27 is rejected the same as claim 15. Thus, argument similar to that 
presented above for claim 15 is equally applicable to claim 27. 



Application/Control Number: 

10/009,790 

Art Unit: 2624 



Page 6 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 3,9,13,19,21,24,26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al. (US Patent 5,710,829) in view of Hartman (US Patent 
4,592,089). 

Claim 3 is rejected the same as claim 1. Thus, argument similar to that presented 
above for claim 1 is equally applicable to claim 3 except for the additional limitation of: 

a) wherein the combined gradient and smoothing operator (fig. 5, numerals 
51 and 52) is defined by the linear correlation or convolution ("convolution" in col. 6, line 
56) of the pixel values with a mathematical smoothing function (or "Gaussian function" 
in col. 7, line 2 that blurs). Chen does not teach the remaining limitations of claim 3, but 
teaches measuring focus based on "edge strength" in col. 8, line 10 and preferably uses 
"Sobel edge detection" in col. 8, line 15. 
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Hartman teaches detecting edges via zero-crossing of a derivative corresponding 
to figures 10,11 B and 12B and the remaining limitations of: 

a) having a negative and positive lobe around the origin (as shown in fig. 10) 
thereof, the mathematical smoothing function (said CSSMTH) having only one zero 
crossing (as shown in fig. 10) and being limited in spatial extent (fig. 10 shows limits P1 
and P2) in that it extends over a distance (as shown by the doubled headed arrow in fig. 
9) smaller than or equal to the image size (as shown in fig. 10 that has a length of P1 to 
P2) and extends (as shown by a larger double headed arrow in fig. 8) at least over three 
pixels (as shown by the dashed box in fig. 8) either side of a pixel (fig. 8: (X0, Y0)) 
whose value is being filtered (corresponding to said smoothing function that "copes" in 
col. 10, line 38 for noise that is "amplified" in col. 10, line 39 due to the "differentiation 
process" in col. 10, line 40.) 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Chen's edge detection with Hartman's teaching of edge 
detection, because Hartman's teaching of edge detection can "ignore the spurrious 
boundary and detect the correct one" in col. 10, lines 67,68. 

Claims 9,13,19,24 and 26 are rejected the same as claim 3. Thus, argument 
similar to that presented above for claim 3 is equally applicable to claims 9,13,19,24 and 
26. 

Claim 21 is rejected the same as claim 2. Thus, argument similar to that 
presented above for claim 2 is equally applicable to claim 21. 
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8. Claims 4,5,7,16 and 28 are rejected under 35 U.S.C.. 103(a) as being 
unpatentable over Chen et al. (US Patent 5,710,829) in view Frost et al. (US Patent 
5,647,025). 

Regarding claim 4, Chen does not teach claim 4, but teaches obtaining a "focus 
gradient" in col. 7, line 49. 

Frost teaches a method of obtaining "gradient focus scores" in col. 8, line 2 and 
teaches claim 4 of: 

step 3: moving the object relative to the optical instrument along the optical axis 
thereof (corresponding to fig. 5, num. 503) and acquiring a second digital image (fig. 5, 
num. 509) and a second focus score (fig. 5, num. 511) therefore in accordance with the 
method of steps 1 and 2; 

step 4: continue moving the object relative to the optical instrument along the 
optical axis thereof (corresponding to "successive positions of the stage" in col. 6, lines 
21 ,22) in the same direction in accordance with steps 1 to 3 to acquire at least three 
digital images (corresponding to fig. 5, num. 509) and first to third focus scores 
(corresponding to fig. 5, num. 51 1) associated therewith ; and 

step 5: determining from the first to third focus scores (corresponding to the 
vertical axis of scores in fig. 7) a focus position (corresponding to the horizontal axis in 
fig. 7 of focus position and fig. 1 1 , num. 1 1 09) for the object and moving (via fig. 1 1 , 
num. 1110) the object and/or the optical instrument to this position. 
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It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Chen's focus gradient with Frost's gradient focus scores, 
because Frost's teaching of gradient focus scores obtains the "best focus" in col. 2, line 
4. 

Regarding claim 5, Chen does not teach claim 5, but teaches obtaining a "focus 
gradient" in col. 7, line 49. 

Frost teaches a method of obtaining "gradient focus scores" in col. 8, line 2 and 
teaches claim 5 of: 

Claim 5 is rejected the same as claim 4. Thus, argument similar to that presented 
above for claim 4 is equally applicable to claim 5 except for the additional limitation as 
taught in Chen of: 

a) determining a first plurality of focus scores (corresponding to "The focus of 
each block in measured" in col. 7, lines 47,48) for the first digital image using the digital 
gradient filter with a first plurality of spatial extents (corresponding to "assigning]" in col. 
7, line 66 a pixel to "one block" in col. 7, line 66 or a plurality or "overlapping]" in col. 7, 
line 67 blocks) by applying for each spatial extent (that is set to a single block or a 
plurality of overlapping blocks) the method steps 1 and 2. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Chen's focus gradient with Frost's gradient focus scores, 
because Frost's teaching of gradient focus scores obtains the "best focus" in col. 2, line 
4. 
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Regarding claim 7, Frost of the combination teaches the method according to 
claim 4, wherein the determining step includes fitting the focus scores (represented as 
the vertical axis of fig. 7) to a polynomial function (fig. 7, num. 704) and moving the 
object and/or the optical instrument (corresponding to fig. 11, num. 1110) to a position 
related to a maximum (or a zero-crossing of a derivative) of the polynomial function. 

Claims 16 and 28 are rejected the same as claim 7. Thus, argument similar to 
that presented above for claim 7 is equally applicable to claims 16 and 28. 
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9. Claims 6 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen etal. (US Patent 5,710,829) in viewOrtyn etal. (US Patent 5,841,124). 

Regarding claim 6, Chen does not disclose claim 6, but teaches using a video 
camera represented in fig. 1 as num. 10. 

Ortyn teaches using a video camera represented in fig. 2 as num. 512 that is 
attached to the claimed microscope, fig. 2, num. 510 of claim 6. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Chen video camera with Ortyn's video camera with microscope, 
because Ortyn's video camera with microscope provides images of "clinical value" in 
col. 1, line 27. 

Claim 20 is rejected the same as claim 6. Thus, argument similar to that 
presented above for claim 6 is equally applicable to claim 20. 
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10. Claim 14 rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et al. 
(US Patent 5,710,829) in view of Hartman (US Patent 4,592,089) as applied to claim 3 
above, and further in view of Ortyn etal. (US Patent 5,841,124). 

Regarding claim 14, Chen of the combination does not disclose claim 14, but 
teaches using a video camera represented in fig. 1 as num. 10. 

Ortyn teaches using a video camera represented in fig. 2 as num. 512 that is 
attached to the claimed drive device, fig. 1 A, num. 504 of claim 14. 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to modify Chen's video camera with Ortyn's video camera with drive 
device in fig. 1 A.num. 504 for the same reasons as claim 6, above. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Silver et al. (US Patent 6,408,109 B1) is pertinent as teaching a method of 
building a smoothing function into "gradient estimation kernels" in col. 7, line 10. 

Price et al. (US Patent 5,790,692) is pertinent as teaching a method of a blur 
function, fig. 9c which corresponds to the claimed smoothing and edge detection in fig. 
9b which corresponds to the claimed gradient. 

Duvent (US Patent 4,701 ,782) is pertinent as teaching a method of edge 
detection via derivatives as indicated in fig. 1. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dennis Rosario whose telephone number is (571) 272- 
7397. The examiner can normally be reached on 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Bella can be reached on (571) 272-7778. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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